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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
manufacturing cost in a wafer level CSP semiconductor 
device, and to improve the reliability by ensuring 
strength from a rewiring layer to posts and external 
terminals. 

SOLUTION: This semiconductor device comprises a 

contact layer 15, a Cu seed layer 16, and the rewiring 

layer 18 that is formed by a Cu plating method via a 

protective insulating layer 13 and a polyimide layer 14 

that have a hole in the region of a pad 12 for final wiring. 

After a solder film is formed by a plating in a given 

region on the rewiring layer 18, a heat-treated spherical 

post 20 is formed and its circumference is further 

enveloped by a sealing resin 21 and a solder ball is 

mounted on an exposed head part of the post 20 whose 
' 'upper face IS polished and whos^side face is anc^uMe^^^n^^^ Vrr 7'^'e"i:^r'i^^^^ 

" aTid'a reflowied external terminal is welded. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 

translated. 

3,In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The manufacture approach of 
the semiconductor device characterized 
by including following process (a) • (e) at 
least in the manufacture approach of a 
semiconductor device, 
(a) By the (process b) process (c) heat 
_. tre.atment^ , which,, carrier, ,out plating 
formation of the pewter post, to the 
request field of said rewiring layer 
[ which gives the rewiring layer for 
electrode drawers firom the last wiring 
pad ] The process at which the amoxmt of 
requests of said resin is removed and said 
some of posts are exposed after the 
process (d) resin of said pewter post 
which spheroidizes a side face at least 
performs the closure, and the process 
which forms an external terminal on the 
post which carried out (e) exposure. 
[Claim 2] It is the manufacture approach 
of the semiconductor device characterized 



by carrying out selective plating 
formation of said pewter post also to the 
rewiring layer drawer field on a pad 
aperture in said process (b) in claim 1. 
[Claim 3] It is the manufacture approach 
of the semiconductor device characterized 
by for said pewter post carr3dng out 
selective plating of the pewter layer 
continuously in said process (b) in claim 1 
after carrying out selective plating of the 
metal of different species [ mask / metal / 
rewiring layer ] for a photoresist, and 
being formed. 

[Claim 4] It is the manufacture approach 
of the semiconductor device characterized 
by carrjdng out imtil the amount of 
removal of said resin reaches the overall 
diameter of a spherical pewter post firom 
a top face in said process (d) in claim 1. 
[Claim 5] It is the manufacture approach 
of the semiconductor device characterized 
by said external terminal consisting of a 
' pewter'-'i^^^ '^e-^16w p'reseii'taiibn 

: ingredient of the melting point in said 
process (e) in claim 1. 
[Claim 6] The manxifacture approach of 
the semiconductor device characterized 
by having further the process which gives 
dicing and is piece [ of ** ]-ized for every 
chip after said process (e) in claim 1. 
[Claim 7] The semiconductor device 
characterized by being the semiconductor 
device of a chip -size package mold, giving 
a rewiring layer fi'om the pad aperture of 
the last wiring, having the spherical post 
which had the part surrounded by the 
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request field of said rewiring layer by 
closure resin, and coming to form an 
external terminal after said spherical 
post. 

[Claim 8] It is the semiconductor device 
characterized by said semiconductor 
device being a semi-conductor wafer in 
claim 7. 

[Glaim 9] after said rewiring layer, said 
spherical post, and said external terminal 
were formed in claim 7 - every 
semiconductor chip --** -- a piece the 
semiconductor device characterized by 
coming-izing. 

[Claim 10] The semiconductor device 
characterized by coming to form said 
rewiring layer, said spherical post, and 
said external terminal in claim 7 after 
piece [ of ** ]-izing a semi-conductor wafer 
for every semiconductor chip. 
[Claim 11] It is the semiconductor device 
characterized by forming said spherical 
pbst-^tii^the^pewteE:%^^^ 
[Claim .>12] The configuration-, of the 
postside face which is the semiconductor 
device of a chip- size package mold, and is 
covered by resin is a semiconductor 
device characterized by at least a part 
having the field which is not 
perpendicular to a silicon substrate. 
[Claim 13] The semiconductor device 
characterized by the post which is the 
semiconductor device of a chip- size 
package mold, and carries an external 
terminal serving as , a hollow ' 
configuration! 



[Claim 14] An external terminal is a 
semiconductor device characterized by 
being the semiconductor device of a 
chip- size package mold, and for a firont 
face consisting of pewter material and 
having a metal nucleus with the melting 
point higher than said pewter material 
inside. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the semiconductor device and 
its manufacture approach of a CSP 
(chip -size package) mold of the wafer 
level corresponding to high density 
assembly^^^^j^^y^^.^^ 

[0002] ] , r:\ ^ . 

[Description of the Prior Art] In recent 
years, with the miniatiirization of 
equipments, such as a cellular phone and 
an information terminal, small [ of 
loading components ] and 
lightweight:ization are required and 
supply of CSP of the wafer level on which 
semiconductor devices, such as LSI, also 
unified like conventional wafer down 
stream processing and a conventional 
package assembler came to be performed. 
Compared with CSP made from the 
conventional single chip, the description 
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of CSP of wafer level holds down the 
manufacturing cost by reduction of 
components mark, such as INTAPOZA, or 
a routing counter, and attains low 
cost'ization of a package total. As for this 
technique, that structure and process 
outline are indicated by the Nikkei micro 
device February issues p38-p67 in 1999, 
and the electronic ingredient September 
issues p21-p85. 

[0003] These manufacture approaches 
are shown in drawing 7 and drawing 8 . 
[0004] First, as shown in drawing 7 (A), 
after puncturing the protection 
insulating layer 13 and the polyimide 
layers 14 on aluminum alloy wiring pad 
12 of the sihcon substrate 11 from which 
the semiconductor device was made, such 
as a silicon nitride, the spatter of the Cu 
is carried out on the adhesion layers 15, 
such as Cr and TiW, respectively, after 
forming the seed layer 16, further, 
■ - "*1sfelective^-platan"^^df"^^^ 

a resist . 17- is pulled out on a mask,- and 
V the rewiring layer 18 of business is 
formed. Next, as shown in drawing 7 (B), 
the Cu post 30 in which selective plating 
of the new resist 19 was carried out to the 
mask, and the laminating of the barrier 
was carried out in about 100-micrometer 
thick Cu layer and the barrier layer 31 is 
formed. Next, as shown in drawing 8 (A), 
after exfohating a resist 19, rewiring 
which separated the rewiring layer 18 
respectively at it when etching removal of 
the seed layer 16 and the adhesion layer 



15 was carried out to the mask is formed. 
Furthermore, as shown in drawing 8 OB), 
after [ the silicon substrate 11 whole ] 
sealing a front face by closure resin 21 at 
least, the barrier layer 31 of Cu post 30 
front face is exposed for this resin 21 by 
grinding or mechanical polishing. 
Furthermore, a pewter ball is carried in 
each post30 field with an automatic 
transfer machine, it heat-treats so that a 
pewter ball may weld, and the external 
terminal 22 is formed. An electrical 
property is checked after that, dicing is 
carried out for every chip, and the mother 
board of a pocket equipment etc. is 
equipped. 

[0005] However, in this technique, it has 

the following problems. 

[0006] The barrier layer 31 which 

prevents forming the thick Cu post 30 by 

plating, oxidization of Cu, etc. is needed, 

a plating organ bath and a process of a 

differeiitr^Mnd^are*^^^ • • .V/^/f 

a flow man>.:,day pose a > -problem/ - ■ 

Furthermore, since post 30 is formed 

perpendicularly, it is weak to the tensile 

stress of a lengthwise direction, and 

when carried especially in a flexible 

board, it has the problem which 

exfoUation with the rewiring layer 18 

produces. Moreover, although it covers 

with the polyimide layer 14 around 

number 10-100 micrometers of thickness 

and elasticity is given so that fault may 

not be given to the semiconductor device 

of sihcon substrate 11 front face for the 
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compressive stress concerning post 30, as 
a result, stress concentrates on the 
contact section of a pad aperture and 
rewiring, and it is easy to produce an 
open circuit and a crack around pad 12 
field at back processes, such as a resin 
seal and wearing on a grinding operation 
or a board. Moreover, with the pad 
puncturing level difference of the 
polyimide layer 14, by the pad aperture, 
the seed layer 16 grade which depends on 
a spatter was attached, since the 
surroundings were severe, as a result, 
growth of the rewiring layer 18 was not 
uniform, either and the dependability in 
connection with electromigration had 
also become a problem. In addition, 
grinding must be carried out so that it 
may leave with sufficient reappearance of 
the thin barrier layer 31, there are many 
management items, such as thickness of 
closure resin, the amount of grinding, 
^.and''-^(fv^pl'ating:^^ and^ - 

mass-production- nature -is also a problem. 
[0007] 

[Problem(s) to be Solved by the 
Invention] The purpose of this invention 
is in the semiconductor device of the CSP 
mold of wafer level to offer a reliable 
semiconductor device and its 
manufacture approach by low cost, 
without being accompanied by the 
increment in a process. 
[0008] 

. [Means for Solving the Problem] The 
manufacture approach of the 



semiconductor device of tliis invention is 
characterized by including following 
process (a) * (e) at least in the 
manufactiu*e approach of a 
semiconductor device. 
[0009] (a) By the (process b) process (c) 
heat treatment which carries out plating 
formation of the pewter post, to the 
request field of said rewiring layer 
[ which gives the rewiring layer for 
electrode drawers from the last wiring 
pad ] The process at which the amount of 
requests of said resin is removed and said 
some of posts are exposed after the 
process (d) resin of said pewter post 
which spheroidizes a side face at least 
performs the closure, and the process 
which forms an external terminal on the 
post which carried out (e) exposure. 
[0010] In the manufacture approach of 
this invention, a rewiring layer is given to 
a pad for external ejection or a dummy 
^r*^ pad of rthBTrlaM^wi^^ 

forming a pewter.postan. the^request field, - 
it spheroidizes by annealing, and after 
exposing a part for this by the package, 
grinding, or mechanical polishing by 
closure resin, further, a pewter ball is 
carried and an external terminal is . 
formed by carrying out joining. 
[0011] According to this manufacture 
approach, a side face can form a post 
strong also against a nothing tensile 
stress for a segment. Therefore, without 
making a man day increase, the post 
which does not need a barrier layer can 
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be formed and improvement in reduction 
and mass-production nature of cost, and 
dependability can be aimed at according 
to a simple process. 

[0012] In addition, process (a) - (e) 
concerning this invention can also be 
carried [ also carrying out to a 
semi conductor wafer, and ] out to the 
piece chip of **. 

[0013] Moreover, the manufacture 
approach of the semiconductor device of 
this invention is characterized by 
carrying out selective plating formation 
of said pewter post also to the rewiring 
layer drawer field on a pad aperture in 
said process (b). 

[0014] Thus, since a pewter post can be 
formed also in a pad aperture at the same 
process, the stress in the closure and the 
grinding operation of resin is avoidable. 
Moreover, since the interior of pad 
pimcturing is also jBlled up with a pewter, 
/Te wirinlg?^^*^^^ stixe-^" t-poor/ " 

. surroundings ^ are . -compensated ■ and an 
open circuit can be avoided. 
[0015] Furthermore, the . manufacture 
approach of the semiconductor device of 
this invention is characterized by 
carrying out selective plating of the 
pewter layer continuously, and forming it, 
after said pewter post carries out 
selective plating of the metal of a 
different kind for a photoresist to a mask 
with a rewiring layer metal in said 
process (b). 

[0016] In a process (c), although a pewter 



post is heat-treated and it is made 
spherical, if temperature is high, a 
pewter will become easy to flow a 
rewiring layer top. Stabilization of a 
postconfiguration can be attained, even if 
it plays the role of the stop guide of 
pewter flow by plating a different metal 
from a rewiring layer with the same 
pattern as a base layer and does not carry 
out severe temperature management, 
before carrying out selective plating of 
the pewter. For example, it is ********** 
about pewter flow by arranging 
dissimilar metals, such as an AuNi alloy, 
on nickel or nickel rewiring layer on the 
rewiring layer of Cu at which rewiring 
top, such as Cu. Or the manufacture 
approach of the semiconductor device of 
the invention in this application is 
characterized by said external terminal 
consisting of a pewter post with the low 
presentation ingredient of the .melting 
p\)int in?sajfl^r61&es^ T(e)F^ ^i^^^H^xi^i.*^.*^ ^-^^t^^*' 
[0017] Or -the -manufactiire approach of 
the semiconductor device of this 
invention is characterized by an external 
terminal consisting of a pewter post with 
the low presentation ingredient of the 
melting point in said process (e). 
[0018] Furthermore, the ' manufactiure 
approach of the semiconductor device of 
this invention is characterized by haying 
further the process which gives dicing 
and is piece [ of ** ]-ized for every chip 
after said process (e). 
[0019] The process piece [ of ** ]-ized for 
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said every chip is a process applied when 
said process (a) - (e) is performed to a 
semi-conductor wafer, and when said 
process (a) • (e) is performed to the piece 
chip of **, it is not applied. 
[0020] Here, in a process (e), although a 
pewter ball is carried on an exposxire post, 
and joining is carried out by heat 
treatment and considered as an external 
terminal, the height and configuration of 
dispersion of an external terminal 
decrease by applying the ball which had a 
nucleus with the melting point higher 
than pewters, such as Cu and nickel, in 
the interior. Therefore, the yield at the 
time of wearing to a mother board etc. is 
improved, further, by nuclear suspension, 
the role of stress relaxation is also played 
and the property effect on a component 
and control of wearing conditions become 
easy. 

[0021] Moreover, the semiconductor 

ii^rcv**^- "^*"4^devide'^-^-b£''^-'>t3^i • sf?- - 

-t semiconduGt0r-::.device.Tof->a-^ chip-size-, 
package mold, it gives a rewiring layer 
from the pad aperture of the last wiring, 
has the spherical post which had the part 
surrounded by the request field of said 
rewiring layer by closure resin, and is 
characterized by coming to form an 
external terminal after said spherical 
post. 

[0022] after [ the semi-conductor wafer of 
the semiconductor device of this 
invention is sufficient as said whose 
semiconductor device ] carrying out and 



forming said rewiring layer, said 
spherical post, and said external terminal 

every semiconductor chip --**-- a piece 

after [ the thing it comes-izing / thing / 
is sufficient as ] carrying out and piece [ of 
** ]-izing a semi-conductor wafer for 
every semiconductor chip, it may come to 
form said rewiring layer, said spherical 
post, and said external terminal. 
[0023] Thus, the semiconductor device of 
this invention may be which mode of a 
semi-conductor wafer and the piece chip 
of**. 

[0024] Or the semiconductor device of 
this invention is characterized by forming 
said spherical post with the pewter by 
plating. 

[0025] Furthermore, the semiconductor 
device of this invention is a 
semiconductoif device of a chip -size 
package mold, and the configuration of 
the postside face covered by resin is 
characterize'd^^by •'ja^^^eaBtM^par^ * ^i-w - ^ -•^ 

the field which fis-not^perpendicular -to sl -- j , - • . = ^- 
silicon substrate. 

[0026] According to this semiconductor 
device, it can have the field which is not 
perpendicular to at least a part to a 
silicon substrate, reinforcement is 
secured as CSP of wafer level to the 
tensile stress in the case of equipping the 
mother board of for example, a pocket 
device, and the configuration of the 
postside face covered by resin can aim at 
improvement in the yield or dependability. 
Moreover, config\u*ation control of a post 
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and improvement in adhesion 
reinforcement can be aimed at by 
preparing a dissimilar metal layer in a 
part of rewiring layer [ at least 1 in the 
field to which a post is arranged, 
[0027] Or the semiconductor device of 
this invention is a semiconductor device 
of a chip -size package mold, and is 
characterized by the post carrying an 
external terminal serving as a hollow 
configuration. 

[0028] Furthermore, the semiconductor 
device of this invention is a 
semiconductor device of a chip -size 
package mold, a front face consists of 
pewter material and an external terminal 
is characterized by having a metal 
nucleus with the melting point higher 
than said pewter material inside. 
[0029] Thus, further, by the melting point 
be higher than a pewter to the interior of 
a pewter external terminal, for example, 

rr." ' '.v*-.' '-"---^make-?ii5s^hold'^ucM^^^ 

- - nickels -or>^-, an-..} valloy,. v. configuration 

dispersion of an external terminal be 
suppress, it become possible to ease 
stress and to take a large condition 
margin at the time of board wearing, and 
improvement in the yield or 
dependabihty can be aim at. 
[0030] 

[Embodiment of the Invention] (Gestalt of 
the 1st operation) Drawing 1 is 
cross-section structural drawing of the 
semiconductor device concerning the 
gestalt of operation of the 1st of this 



invention. The structure of the 
semiconductor device concerning the 
gestalt of the 1st operation is explained 
briefly. It has covered by the last 
protection insulating layer 13 for which 
semiconductor devices, such as an MOS 
transistor, are formed in a silicon 
substrate 11, and these are wired with 
metals, such as aluminum alloy, through 
an interlayer insulation film and which 
becomes by silicon oxide, a silicon nitride, 
etc. The pad 12 for the electrode ejection 
to the exterior of the last wiring is formed 
for external electrode ejection, the need 
field of this protection insulating layer 13 
is punctvired, and the laminating of the 
about dozens- 100-micrometer polyimide 
layer 14 is carried out to the upper layer 
for the stress relaxation to a* component, 
removing an aperture. From a pad 12, it 
has the adhesion layer 15 which becomes 
by TiW, Cu seed layer 16, and the 
l^rewiring^.^iayer^l*8i^:<w^ ' 
^ plating me mbrane'formation' of .the Cu. by- . : * 
the thickness of several more 
micrometers. After forming membranes 
by pewter plating to the predetermined 
field on the rewiriag layer 18, the 
heat-treated spherical post 20 is formed, 
grinding of a package and the front face is 
mostiy carried out in respect of the same 
by closure resin 21, such as epoxy, in the 
perimeter, and, as for post20 side face, 
the segment is made as a result. Joining 
formation of the external terminal 22 
which carried the pewter ball in the 



exposed head is carried out on the 
request post 20. Electrical installation is 
made by the external terminal 22 
through a pad 12, the rewiring layer 18, 
and spherical post 20 grade £rom an 
internal component. 

[0031] Next, the manufacture approach of 
the semiconductor device concerning the 
gestalt of the 1st operation is explained. 
Drawing 2 and drawing 3 are the outline 
sectional views for explaining this in 
order of a process. 

[0032] As shown in drawing 2 (A), about 
lOOOnm of protection insulating layers 13, 
such as a silicon nitride, is formed by the 
last wiring of aluminum alloy which 
contains a pad 12 in the sihcon substrate 
11 in which the semiconductor device etc. 
was formed first, and plasma CVD, and 
selective etching of this insulating layer 
13 of a request field is carried out, and it , 
punctures. Fxirthermore, for stress 
' relaxationj-thifckneWfb^ 
layer 1 . 14 .\wMch - .ds:*;about..-:dozens-100 
micrometers, and carries out selection 
removal of the pad aperture. If the 
protection insulating layer 13 and the 
polyimide layer 14 carry out selection 
puncturing with the same photo mask, 
since the stage piece in the rewiring 
process later mentioned even if the level 
difference configuration to a pad 12 
becomes severe and it taper-izes will be 
produced, a process will be simplified, if it 
is good to carry out at another process 
and it uses photosensitive polyimide 
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further. Subsequently, after carrying out 
the continuation spatter of about 
dozens- lOOnm TiW and the about 
100-lOOOnm Cu and forming the 
adhesion layer 15 and the seed layer 16, 
patterning of the photoresist 17 is carried 
out, selection electric-field plating of the 
Cu of the thickness of hundreds - about 
lOOOnm of numbers is carried out, and 
the rewiring layer 18 is formed here. The 
adhesion layer 15 may apply refractory 
metals, such as Cr, nickel, Ti, TiCu, and 
Pt, and the alloy of those other than TiW. 
Moreover, nickel, Ag, and Au(s) or these 
alloys are also applicable to the seed 
layer 16 besides Cu. 

[0033] Next, as shown in drawing 2 (B), 
the pewter post 200 which carried out 
selective plating of the resist 19 which 
carried out patterning to ****** at the 
photograph process to the mask by the 
thickness of about dozens- 100 
micrometerS"^{tcife*hB'>=lfe^^ 
rewiring layer -18' is grown ^up.^ Selective 
plating -grew up the 

elevated" temperature pewter which 
becomes by the presentation of 
Pb85-97wt%/Sn by the electric field 
method. In the pewter post 200, it is 
unnecessary, although replating was 
required, having used nickel, Au, its alloy 
or pewter, etc. as the barrier layer so that 
a scaUng coat etc. could not do Cu, in 
using a post. RESHISUTO 19 is 
exfohated after that, and as ion mealing 
is used for a mask for the rewiring layer 
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18 and the seed layer 16 and the adhesion 
layer 15 of an unnecessary field are 
shown in drawing 2 (C) by carrying out 
selection removal, rewiring is separated 
respectively, this removal process 
sentiments, such as an aqua regia, the 
second cerium ammonium of a nitric acid, 
and a water solution of a potassium 
hydroxide, -- although it may be dirty, 
when thickness reduction of the side etch 
of each metal layer or the pewter post 200 
which constitutes rewiring is taken into 
consideration, the etchback by the dry 
etcher, mealing, etc. is desirable. 
[0034] Then, if flux is applied if needed 
and heat treatment is carried out like 
number -10 minute in about 
180-230-degree C 
nitrogen-gas-atmosphere mind as shown 
in drawing 3 (A), the flow of the pewter 
post 200 will be carried out, and the 
spherical post 20 will be formed. It 
^depehdis^"*^f6r?^t3^^f^fe6^^^ 
magmtude - .at ^1ilis<^^time :-pn^.-a^patt^^ • . 
dimension, thickness, a presentation, and 
temperature and time amount. Although 
the width of face of the pattern of the 
pewter post 200 was chosen by dozens • 
100 micrometers of numbers, a 
flats^irface configuration can be 
diversified like [ not only a square but a 
rectangle, a polygon, etc. ] a pad 12. 
Furthermore, cohtinuously, as shown in 
drawing 3 (B), grinding is covered a 
spherical post and carried out by clostire 
resin 21, such as epoxy, with mold 



equipment so that the spherical post 20 
may be exposed by the grinder. 
Management of the amount of grinding at 
this time was able to make Cu of the 
former [ margin / of the amoimt of 
grinding ] larger enough than the case 
where a post is used, as range of 1 / 5 - 4/5 
of > distance until it reaches an overall 
diameter from the top-most vertices of 
the spherical post 20, It is the point to 
consider as the form where the spherical 
post 20 is wrapped in closure resin 21 
from a top face, here. In addition, 
although the grinder was used for the 
grinding of resin, the etchback by the dry 
etcher using the method which carries 
out package mechanical poUshing of the 
whole wafer-like silicon substrate surface, 
oxygen and CF4, NF3, or these mixed gas 
is also applicable. 

[0035] Next, if flux is applied if needed, 
the Pb/Sn60-70wt% pewter ball 220 is 
•arranged-fonrlite-^requnred^^^ 

automatic : transfer machine-and^a:reflow-;-,- -.- 
is carried out by heat treatment of about 
170-200 degrees C as shown in drawing 3 
(C), the spherical post 20 as shown in 
drawing 1 , and the welded external 
terminal 22 will be formed. Although the 
magnitude of the pewter ball 220 used 
the diameter of 150- 300 micrometer for 
BGA (BoU Grid Array), it is not limited by 
especially the application. Deformation of 
the post at the time of a reflow has little 
direction which used the ingredient with 
the low melting point, and the pewter for 



JP2001-244372 

10 



external terminal 22 has less dispersion 
in the result external terminal 
configuration than the pewter used for 
post 20, Moreover, although formation of 
the pewter layer for external terminals 
by print processes, plating, or the metal 
jet process is also considered instead of 
carrying the pewter ball 220, a man day, 
cost, and configuration repeatability are 
inferior to the ball carrying method. 
[0036] According to the gestalt of the 1st 
operation, the side face of post 20 is being 
fixed so that a segment may be 
maintained and it may be wrapped in 
closure resin 21. Therefore, also to the 
stress from [ which is produced at a back 
process ] each, the adhesion force of post 
20 was secured,, especially compared with 
the former, it has been improved sharply 
and the adhesion force over the stress of 
the direction of hauling was able to aim 
at improvement in the yield or 
:-dependabilit5^^dreoVe]^^'^(n*i^ 
: -post - '20, -^.plating or --the ^.photograph 
process of thick Cu layer or a barrier 
layer are not needed, but the 
improvement of a throughput or cost is 
made. Moreover, since there was no 
barrier layer, control management of the 
amount of grinding after a resin seal 
became easy, and improvement in the 
yield and mass-production nature was 
able to be aimed at. Furthermore, the 
melting point of the ingredient which 
constitutes the external terminal 22 is 
made lower than that of the component of 



post 20, and the CSP wearing yields and 
dependability to a mother board etc. also 
including configuration stabilization of 
an external terminal are secured. 
[0037] In addition, in the formation 
. process of the pewter post 200 in drawing 
2 (B), although the semiconductor device 
which formed the postpattern also on the 
rewiring layer 18 of pad 12 field at 
coincidence was also manxifactured, poor 
adhesion, a crack, etc. of rewiring in pad 
12 boundary region which are produced 
at a back process decreased. Moreover, 
step coverage with each severe spatter . 
layer which constitutes rewiring fi"om a 
pad 12 could be compensated with 
postmaterial, and the poor stage piece 
was able to be reduced. In case the post 
here will carry out grinding of the closure 
resin if it is made into a gestalt which 
forms a pattern with an area smaller 
than the post of its posts of other by 
package-^F0?E0MS©^anti^'siiii^ 
aperture by the 1st. heat treatments since-^^ -., 
it does not need to carry an external 
terminal, it is possible with the post in 
the condition that a front face is . not 
exposed. Moreover, the magnitude of a 
photograph pattern may be adjusted, an 
external terminal may be carried in the 
post here, and you may utilize as the 
terminal for reinforcement, or a terminal 
for functional checks. 
[0038] (Gestalt of other operations) When 
spheroidizing the pewter post 200 by heat 
treatment, the pewter flowed this 
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rewiring layer top 18 according to the 
spreading conditions of flux, or the 
surface state of an ingredient or the 
rewiring layer 18, and there was a case 
where the height of the spherical post 20 
varied as a result, rarely. As shown in 
drawing 4 , before growing up the pewter 
post 200 as an approach of preventing 
this, the base layer 23 which plated 
thinly beforehand different dissimilar 
metals from the rewiring layer 18, such 
as nickel and Au, with the thickness of 
about dozens of nm was given. 
Consequently, pewter flow like before, 
became that there is nothing, and 
stabilization of post20 configuration was 
able to be attained. . 
[0039] Moreover, altiiough the pewter 
ball which becomes about [ used as an 
external terminal ] Pb/Sn60wt% was 
used with the gestalt of the 1st operation, 
it replaced with this, and as shown in 
V. --f.>-:^^:rt-4ii,f:^/2s:t€ out :> ■ 

: , - -prototype applicationv of- the ball with 
which the periphery was covered by the 
conventional pewter material including 
the nickel nucleus 50 with the high 
melting point inside, stabilization of the 
configuration of the external terminal 22 
was able to be attained compared with 
the conventional case. In the process 
equipped with CSP, even if the wiring 
height of a partner mother board varied 
by nuclear suspension movement on the 
occasion of pewter joining, positive 
contact and immobilization were secured. 



and as a result, the joining pressxure and 
the temperature control margin were 
able to aim at improvement in breadth 
and the wearing yield to a board. 
[0040] In addition, as shown in drawing 6 
(A) after forming the rewiring layer 18, 
furthermore it is the field which forms 
the pewter post 200, at a photograph 
process, the pattern resist 190 is formed 
in the interior, selective plating of the 
barrier layer 31 of the Cu post 30 and 
nickel, is carried out like a conventional 
method, and a hollow post is formed. 
RESHISUTO 19 and 190 was exfoliated 
after that, ion mealing was used for the 
mask for the rewiring layer 18, selection 
removal of the seed layer 16 and the 
adhesion layer 15 of an unnecessary field 
was carried out, and rewiring was 
separated respectively. Then, if it 
arranges on the hollow post which asks 
for the pewter ball 220 with an automatic 
r-t^aQasf6^^^□^)abM^^^ 
out by 1 70-200 after » applying = flux if 
needed, as shown in drawing 6 (B), a 
hollow post and the welded external 
terminal 22 will be formed. Next, after 
applying closure resin 21, such as epoxy, 
etchback was carried out by the dry 
etcher using oxygen or the mixed gas of 
CF4, the external terminal 22 was 
exposed, and the semiconductor device as 
shown in drawing 6 R> 6 (C) was 
manufactured. As a result, the post could 
aim at **** reduction of plating cost in 
the hoUow configuration, and the faying 
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surface product of an external terminal 
and a post increased, and reinforcement 
became large. Moreover, the stress at the 
time of giving flexibiUty to a post by 
adjusting the amoimt of pewters which 
flows inside, or adjusting the board 
thickness 40 which constitutes a hollow 
post, and closure resin hardening is eased, 
the effect of the semiconductor device on 
directly under a post is prevented, and it 
is effective in the dependability of the 
semiconductor device of a CSP mold 
being securable. 

[0041] In addition, the rewiring layer 18, 
and the spherical post 20 and an external 
terminal are formed the pad for electrode 
ejection, and on [ various ] a dummy pad, 
and even if it uses for a wearing 
reinforcement terminal etc., they do not 
interfere. 

[0042] moreover what was formed by 
Cu, refractory metal ingredients or those 
::j«lainiifa1iiiigSit^^ 

: al11iough.-r^thati''by r .wwhich , . w of a 

semiconductor device was constituted 
from an alumiaum alloy was explained in 
the gestalt of the operation explained 
until now • possible further -■ 
formation of a wiring layer 
DAMASHIN it is applicable also to the 
semiconductor device performed by law. 
When forming rewiring of Cu or nickel in 
DAMASHIN wiring especially using Cu, 
surface smoothness and adhesion affinity 
with pad material are good. 
[0043] Furthermore, application of the 



4. > 

pewter of the presentation which 
contains Ag, Cu, Bi, etc. in Sn as pewter 
material which does not contain Pb other 
than the Pb/Sn system pewter in an 
example is also possible. 
[0044] 

[Effect of the Invention] As mentioned 
above, according to this invention, after 
forming with a pewter the post which 
carries a ****** terminal lq CSP of wafer 
level, spheroidizing can be performed, 
post and external terminal reinforcement 
can be enlarged from rewiring as a form 
where this post is further wrapped ia 
closiire resin, and a reliable 
semiconductor device can be supplied by 
low cost. Furthermore, by pinching the 
base layer of rewiring material and a 
dissimilar metal making the metal 
nucleus of the melting point higher than 
this pewter material hold inside a pewter 
external terminal, and directly imder a 
^ >pewter:pt)st^^t^^:^C0nfigur£^ 
of each .-rconfiguratiGn> «-^member ---as ? 
suppressed, improvement in the yield at 
the time of carrying CSP to a mother 
board and stress relaxation which joins a 
semiconductor device can be planned, and 
the semiconductor device of the detailed 
CSP mold which was rich at 
mass-production nature can be supplied. 
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[Brief Description of the Drawings] 
[Drawing ll It is the cross- section 
structure side of the semiconductor 
device concerning the gestalt of operation 
of the 1st of this invention. 
[Drawing 2l It is cross- section structural 
drawing showing an example of the 
manufacture . approach of the 
semiconductor device concerning the 
gestalt of operation of the 1st of this 
invention in order of a process. 
[Drawing 3l It is cross- section structural 
drawing showing an example of the 
manufacture approach of the 
semiconductor device concerning the 
gestalt of the operation of the 1st of this 
invention performed following the 
process shown in drawing 2 in order of a 
process. 

[Drawing 41 It is cross- section structural 
drawing showing an example of the 
*^:»TiraTiMafetur 
'Semiconductor - • .rr device-'i^concer ning . the 
gestalt of other operations of this 
invention. 

[Drawing 5l It is cross* section structural 
drawing about an example of the 
manufacture approach of the 
semiconductor device further concerning 
the gestalt of other operations of this 
invention. 

[Drawing 6l It is cross- section structural 
drawing showing the order [ of an 
example of the manufacture approach of 
the semiconductor device further 



concerning the gestalt of other 
operations ] of a process of this invention. 
[Drawing 7l It is cross- section structural 
drawing showing an example of the 
manufacture approach of the 
conventional semiconductor device in 
order of a process. 

[Drawing 81 It is cross- section structural 
drawing showing an example of the 
manufacture approach of the 
conventional semiconductor device 
performed following the process shown in 
drawing 7 in order of a process, 
[Description of Notations] 

11 Silicon Substrate 

12 Pad 

13 Protection Insulating Layer 

14 Polyimide Layer 

15 Adhesion Layer 

16 Seed Layer 

17 19,190 RESHISUTO 

18 Rewiring Layer 

20 Spherix;kl*-^P^&t^?^=*^'?=t?'-^?^^ 

21 ClosTire Resin v<^^ > - v^i^'* 

22 External Terminal 

23 Base Layer 

30 Cu Post 

31 Barrier Layer 
40 Board Thickness 
50 Nucleus 

200 Pewter Post 
220 Pewter Ball 



[Translation done.] 



(19)0*H«'flF/? (JP) 



(12) t& ^ l|# 1^ ^ « (A) 



#^2001-244372 
(P2001-244372A) 

(43yjkm H ^mim 9 ^ ? b (2001. 9. 7) 



(SDlntCl.^ 
HOIL 23/12 
21/56 
21/3205 
21/60 



F I 

HOIL 21/56 
23/12 
21/88 
21/92 



R 5F0 3 3 
L 5F061 

T 

60 2F 
6 0 2L 



(21)WS#^ 


4$B2000-55863(P2000-55863) 


(TDtUiSA 


000002369 












7J£12^3^ 1 B (2000. 3.1) 










(72)%9q# 


























100093388 



















(57) {mm\ 

Sra^S Lff ffltt® |6] ± S: la „ 

^wtmm 1 3 1 y -Y 5 Ks 1 4 $rifr lt^^s 1 

5 . C u v— 1 6 t C u ;>« y ^Sr^T'^M UfcWiSi^ 
« 1 8 ^5ft-L, ^WSSi^S 1 8±(DB^f^fi^^C/^vySr 
;^ =¥-C^^^. fRiJaS \.ttmV^^:^ K 2 0 SrJi^^ 




II 12 la 14 1 



f#ra2001-244372(P2001-244372A) 



.(2) 

1 

ttlTWXg (a) ~ (e) Sr^tf^ tiSriitmii-a^ 

(e) SffiLfc/if^ hitc^gUSS^SrJI^^-r^XSo 
[if 2 1 if 1 ^-C, 
Huiaxm (b) ictj(,>T. MiE^^v^^^;^ Htt. ^<s/K 

W7LglJ±©WBBiiftli?ltmU«il|EJct>JllR^ y=^?^^$ 

ttrffixe (b) ^i43v^^:. HfriE/^>'yJKJx htt. y:irV 

HulSXS (e) {C*5V^T, Mf2^g|5Sg^«. /^V^/-KJX 

tfriBxm (e) <Dm^. ^^i^t^i^^rnvx^-y-rm^ 

StJlESiai^S cDBff SffliS ^ihStflg T'-^ §r ffl * 

[if*3Siol if*«7fc*it^T. 

i^mi^ =Srijt^«:^ 0/ m}iit L tern (c . afJ 



2 

[ff*«l 1 ] if*:« 7 1:1*31/ ^T, 
^ 5 r Sr#m 1 1- 5 ii^^^#:igeo 

1 2 1 ^ s/ T'l^-'f x/N* y ^- 'ym.<r>^^'mm. 
[0 0 0 1 1 

31— /M/^/K?3 C S P (^ -y:/1^-1'X/^°■;/'^— v^) S!<0 
[00021 

/^a^t^c#v^. ^«ggB>acD/jNM. ei^t^^fi^^ix^ l 

■{r— v'|&;^3iTXm*— ^-fk Life "^ai-zM^^/V-ro C S 

SPcoi|#^fi. tS*<D^^s/7'*^t>f^fetuSCSP(c:Jt 
^-y^ sK— tJ'^wgpfp^ic^xeigcwBiJ^Jc J; 

^ ^ nx/^-Y X-2 ^^p38~p67 9 ^ ^ 

p 2 1 i) 8 5 tc'^:«fl|5t^X5S«EIS*S|S^ S ttT V ^ 

[0 0 0 31 cm^wSSit^fett. «»J^tfl217ST/|218 

[0 0 0 41 ^i", 1117 (A) Jc^i-J;5t-^ 

^•/!i5f^<9 i^stbfcv- y 3 y-ws, 1 1 <oA 1 -a-^gei^^^ 5' 
K 1 2 ±<D v- y 3 :ym\Lm^(r>^m^m.m i 3 so«^ y 

-Y ^ K« 1 4 5rW?L U/cl^*(;l, C r i W^<D^«^ 
1 SitcCuSr^rix^tb;:^/^?/^? LTv— KSl 6 

-C§l#mLffl<^WBaillM 1 8 $r?F^^i-?)„ 12 7 

(B) {c^i-J:5fc, iTfc?^cuv=:^ M 9 $rT;;^i?tci 
0 O/xmS^03ffV->Cugi:. ^<y7'S3 1 SrSlR;^ y 
=3rLT. /-^y T;«f5^^$HfcCu7}fy!. h 3 OSrJi^^-f- 
2>c 1218 (A) »c^-rJ:5t-s u-v?;^ M 9 SrfiJ 

«t Lfcf^. WBEi^g 1 8 Sr-^^^ Kg 1 6 , 

gl 5Sr3i-y^vm*i-5^:. «->!f^«tbfcSBei»*s 
ff^^tb^, Hl£-"-Ill8--(B)-S2^i-J:-5tev 5/y3>' 
S« 1 1 ^flJ(0/>/i < ^ taffiSrtf±l»flg 2 1 -C'SgH b 

fc^. 2 1 srWH'j t b < \mmmm\c J; o X C u 



^182001-244372 (P2001-244372A) 



3 

tK;^ h 3 o^onco/^y Tg3 1 ^Sda$-&s, HlCgglj 
[0 0 0 51 b*^L::wa^ff{c*5v^Trt. WToip/i 

(0 0 0 6] ffV^C utK;^ F- 3 OS:;' -y ^"CJl^^-rS r 

^«U^c^»iWiEi^e 1 8 i:©*<]il;554-r5Fn^a*5$, 
So X, h 3 0{c:;4:>d^5JEM/5;^)Srv'y av-atgl 

+~ 1 0 0 mtu^cD^^y 'I' 5 K€ 1 4 5:15:1/ ^T#;OSr 

1 6^rof>)-#ii3!);6SMLt/^/!:Jit). ife*«)trSgaiiie 1 
^3 l^^Sa<a-ri5J-WfflL/j:<Ttt/£fe-r, 

i .0: :0HJ3^-Z^],v5?.tt>^^?%^ r-**^*^ 

[0 0 0 81 

e^Trox.® (a) ~ (e) ^^t^:it^!^mt-ri>o 

[000 91 ( a ) *iS^fia^/N° -y VA^^mm^\ t ffl Uffl 

3#figi-5xm 

(d) tttjigtcTitih^tfofcf^fi. mtmR^<Dmmm^ 

(e) SdbbfcjK;?; h±tc^1-gBSigT-S:?l^^-r5Xmo 

[ 0 0 1 0 1 3^«i«<oS3g:^jfe{c*>i^Tfi. L s I m<o 



(3) . 

[0 0 1 11 z<omm:ffm\^xfit£. mma^^m^^ii. 

[00121 ^i^. ^^BJf^l'fi^SX® (a) ~ (e) 

10 tt, ^^gi*:«^7II:/^-{c>i^^Lr^T5 ri: Bites' 

[0 0 13] *i8i«©ijtJSflj^e<oaa3&*te»*. 

nx\^^?>zt^!t^w^t-r^c 

' [0 0 141 ;i(DJ;5t-> /nV^^tK^^ hSrlD-XS-C^^ 

[0015] ^ f>t;i, ;*:^B^roi|^^«<*^«(D»iit::^i* 
fi. ttriaxs (b) ^c*Jt^T. striE-'^^'^jK^ ht*, 7 

S*^;^ -y^arbfc^JC, i^»^T^^vy^Sraifi7« -y^l-X 
[00 1 6] XS (c) icJot/^T. /^VrJ^/K;^ h^rlRiAn. 

^ ui? ^^mm^ L% < TT t> m^co^mt • 
N i nmmm±K c u ^. t> L < f±v ^Tiv(Dmim±iz 

A u N i -g-^^(OMa^«^iaa't''5 ^ i: -C/N^^J^gEix 
:^i*(4, HulSXa (e) {C*JI^T, BtrfE^gBiffi^tts ^> 

[0017] t> u< tt. *^Bj<Dij^^flsise«>sisit*jfe 

40 (±. SuiBX® (e) ^-*^^^•c, ^l-gBffiT-fi. ^NViS^jJ?;^ 

[0018] $ e>{cf4, *^Mco*Wft:se(?5SiS:^i£ 
»4. SufSXS (e) (O^fC, y-Yv'V^'tragLT^s/^ 

[0 0 19] HtilE5^y7°tt(c@>i-^k:-r5xst±. HtrfEx 

s (a) ~ (e) ^^m»'>.^^^-izni.xff'^tcm^ 
\zmm$ti^j:nxh<o. wiexa (a) ~ (e) sr@ 

[00 20]rr.T% X@ (e) ^c:*3^^T, 



4# M 2001 -244372 (P2001 -244372A) 



. (4) 

5 

^S8^^i$■^^'5*^ l^giStwC u-^N i ^W/^V^i fj®!^ 

to 0 2 1 1 ^fc. :$:?tm<D^mi^mmi^. ^s/7'1^-r 
[0 0 2 2] :^^m(D^mi^mmii. mm^mi^mm 

[00 2 3] Z<OXoK^ :^?tm<0^mWm@H^. 20 

^\ 

[0 0 2 41 $)5VM±. BulE^ 
[0 0 2 5] ^m^n^'^m-^m.n-. 

[0026 ] r ©f^^i*Sa{cJ;ixtic 1t/ig-eSi5ivS - 30 

/Koc s p ir LT. mx.^-mmm.^n-^^-if-- 

[0 0 2 7] Sfctt. *^l^(Di|t^*JJ^{lf4. ^-y^f- 

[0 0 2 81 ^e>tC(i, *«W<0i}£^<^E^ef4, 

[0 0 2 91 ^© J: 5 tc, Ht-^^i^^^^l-gBSS^WrtgC 



5 

[0 0 3 0] 

[l§W<D|IJS<0JK«81 1 ©^«S<DJ1^flg) mifi^ * 
*(;:Itt?^i-5o v'y3>'S«i H;i»iMOS hyvv';^ 

©mSfi •) to bfflro^-? s/ K 1 2 =Srl!?»t, iKfiiSlilifeiit^ 1 
3©£.S^^5rM?LL, ^©±€}cM7L^Sr^v^Tm;t 

10 0m mSff ©Tjf y 5 1 4 
0;^;;t/igfP©fcJ?)«e$tl-XV^5„ y<yY\ 2/4»f>»iT 
i W-C^'i-S^^S 1 5 i: C u V- KJg 1 6. Wi^Mttra. 

num.m \ 8±(^Bf;s^^^c/^>-^^ s/^T-^jKufc 

WffJSix, h 2 0ffilJ3p(i^Ji^Sr^iLTV> 

2;ds. glffljK;:^ h 2 0±tc^«?K^$ixTV^5o rtS^ 
=f-1)^h^^ y K 1 ,2 . ffiei^S 1 8 , ]*4^7K;^ h 2 0 #f 
in'LT^1-gl5ffi^^2 2(c:m^WS^I^/45:^e$tl-5„ 
[003 1] js>;fv. ^1 cD^i£®?|gli(c#5^#«J3Se 

f:.t><r>wmmmx-h 5. • 

■ [-0 O- 3 -2,]'r0-2*-(-A).i{£-;^iJ*^^ 
^yi5ff^^K$^T.fciX~y-=r>-Stg-l 1 ^c/^•s/ Kl 2-Sr^tpA - 
1 -^■^<DSiis^iai» t ; -fy X-^"C V D fc J: o T v- y 3 :^ • 

13^1 00 0 nm®«AKI^L, 
FfMM^©^$fe^e 1 3 §rSifi3is/^>-i/LTM?L-r 

-So M{-^J:;;^^la«fc*;f:^:dsp:+~ i o o /i mSS© 
y -r 5 1 4 -kM y KMaSlJSrS#^l^*i- 

5o -ftil^iftS 1 3 ir y -r 5 KSl 4HII|-7;i- h-7 
7. ^ XWSmK-t^ t , 5/ K 1 2 4 -C'(^^Mff^«745^ 

— 1 0 0 nmS^tOT i W, 100~1000nm 

1 6Sr?^figUfc^, h u-^fy^ M 7Sr/<^— =>'^ 
L r r {C^H~^=f n m^gOff ^'fCD c u ^WRm^-:^ 
y^\^^Umm 1 8 ^J^^-rSo 1 5 (±. T i W 

WfdltCC r, Ni, Ti. TiCu.Pt ^'^W.M-'k.Wk 
^-t^J-a-^Srigffl UT t^l V ^fcv— K® 1 6 tcfic 
u rotoiCN- i~"A B-^A u'^fe b<'f±'SiX'^©'&^fc^ 

[0 0 3 3] Jifetc, 1112 (B) tc^-rJ:5(-. i&f?>fclC 



^ m 2001 -244372 (P2001 -244372A) 



(5) 



HXigT-^^^-^^^LfcUv?^ M 9 S--^:^^ 

fc. sifii^^ 1 8 (Dmmmmzw+'- loo n mmm<o 

m^-^M^;^ s/^Lfc^^v^^^;^ h 2 0 0$r^a$ii: 

50 s/=^f*®#feT?P b 8 5~9 7w t%/S n 

s/#*s!jj>ilt?fcoys:*s', /nv'^tK;^ h 2 0 0 (om^nT 

51 6 5*S*^^*-r5riT% 1212 (c) 

^m^-t^'^^mm<D-^4 K^s/f^-^/^^-^^;^ h 2 o 
[00 341 ^v^T. la 3 (A) fc^-r i 5 Cl. 

f& DX 7 y y ^ Sri&* 1 8 0~ 2 3 O'CSS^)^ 
h 2 0 OA^ya-^fiX^'l^Tn:^ h 2 0;d5f^^Stv^o 

:^mcmh-r^:)fm'^0'^mm. ki 2hw\m\^^ 
mitm^^o 1113 (B) jc^-rj;5t-. ^-/wk 

-h2 0 WII,^^Avb*:*:S(ca-r-S^-C©Sgil(D 1 Z S 30 

4 >^ 5 OlSffl a:- b"T. 'WB<J»©'V— v'^ttt.ejfecD-C u 

tt. ^:t^5K;^ N 2 0 ;istfjj:fi*fl§ 2 1 T-±B*^?>'S.*tvS 
i?' 7 'T V t?'- Srffl V ^ fcdS ^su-y-^ij^a) v- y => ^StR;^ 

[0 0 3 5] ifelc, las (C) {c^-t-J:5(c, £sS»c:^£: 

7 i/i?;^5rS^Ls P b/S n 6 0~7 Ow t%/^ 40 
:/^7i^-/U2 2 0 ^gSb^^aX'^^S^i^:^ K 2 0±{C 

BfifltL-. 1 7 o~2 0 o'cms«ia^s-ey 70— 

5 i: . HI 1 iCi^i-t-J: 5 h2 0tmm Ufc^l-g? 

!ffi^2 2;6Sff^^$tu5o ^^>'^#-/^2 2 0(D;^#$ 
f±. BGA (Boll Grid Array) ^iZ 1 50~300/i 

m^2 2m(Dy^>'yHs :^:^h2oicm\'^^y^>yx^ 

-iSi.^Wffi;'/ ^lJt»Sr« v^fc-*=i6^,- -y-57-D;_B^(^j}^^-.H-co^-^-^^ - 

t\ X>'^v^^^-/P2 2 0Sr^«i-5{-t:*p9tc, PPBiJ so 



[00 3 6] ^1 <ojllfe©?i^|gfc J:i^f^, Tif;^ h 2 ow 

;^»cML.Tt. jKt; h2 0®?eSP;^*55t«:$tu. 
n^ti. ^®^«?^«SH4©(6]±;as|ginfco 3^. 7}f;<h 

2 0(D?i^fig(C*5l/NTf4, ffi/^C uS^^^y TSW;' 

;4S|lllxfco H(c^^SS^^2 2 5r1i^-r5W!|sf«Bl!,'S5r^ 
;^ S 2 OcolSfifeWJ^W^iTj: !9ffi;< ^^^Bffi^-OJl^^^ 

[0 0 3 71 roftil, 1212 (B) };i*5(t-5^^>-^^5l^^ K 
2 0 0©?i^^XSl-*il/^-C, ^■?:y K 1 2ti^(DWg£«IS 

Bfc8S>3tLfe;i5, f^X@T-^kC5/-?5' Kl 2jljaffl«-e 

1 21i^h<r>^^m^m^-^^^:^y<yym<r>mL\^\'^:^7- 

/h^j^i^^^J'-vSr— 1S7;4- Ny y-e?^j^b. %\<i:>mik 
•^•So 3^.- 7;*- h-/A°^->'©;fc:t-$-2r^s-bTC-::cD7jf;^--- - 

[0 0 3 81 m(0%M(n>j&m f^MST-zN^^^;^ ^ 

2 0 0 Sr^^l^^ki-^t^fc:. yjyi'^ (0^;fij*#-^#^ 
fcSi^fiWSBilSl 8W^ffi*ft«|{cJ;o-C. ^WSBiJaS 

±18 ?:/N:/^;i5«fnT, 'i^^m^n^if-:^ S 2 0<Dlg 

Ill4{c^i-J; 5tc:> h 2 0 0 ^rj^feSi-^ 

tirtc. if^feffBei^S 1 8 irM'fcSN i -^Au^fro^a^ 

MSr. l^+nm@Swff^T'»< ;^ s'=3f Lfc-<-xS2 

fc/i t) N 2 0?F^4^<D^^^t:«iS|21tvfCo 
[0 0 3 9] X. ||l©|llS©Ji^®-Ctt^1-g|JiB?-i:>'i5 

P b/S n 6 0 w t %SgET'^^2.^^V^/l^— 

■ "2^ 2-C>fl^4>t©^3£^td5|attfc-„- e-s-p-^riit^i^^^^^ 
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[0 0 4 01 z.<Dm.. nfsiMmi lae 
(A) »c^-t-J;5f-s y^hJ-m.-Q. h 2 0 

OSrJi^fiK-f 5®^©M»-l^getc/^;?-vuv?;^ h l 9 0 

N i co/^ y T;P 3 1 Sriim^ s/ ^ tsS^K;?^ h -kV^m 

Kg 1 6 t^mm 1 5 SrjlS^^* LTWiai^Sr^-* 10 

;^h±tCiefiL. 1 7 0~2 0 OT-y 7o — ^iir^St. 
1216 (B) Ic^fJ; 5t:i. 'f'^TK;^ hi:^«Ufc^1^gBffi 
^2 2;i5?i^fife$tv5. i«>:(C3^/-K^v'«|cD$til:#li2 1 ^ 

s/^-y-T?j:.s^5^/'<s/^' :51-$l5!ffi?- 2 2 5r^tii la 
6 (C) (c^-f-J;5/j;^«<*^«SrK5iSLfc„ 

10 0 4 1] ffffii^e 1 8. 3*:bt7K><. h 2 O^^gB 

1 0-0 4- 2 ] bfcHJfe^Ji^^tctSl/ ^-C- so- 

V^T^PJLit;iS. Cu-^i«ia!^^JRtl-3p|-t>b<f4^:tub 

jgfflt?#5o #tc:CuSrffli->;ty-v->'>'BEi^tc:Cu-^N 

[0 0 4 3] HtC, lli£«»jX-®. P b/S n^K/^V-^^W 

u^B i ^Sr-^tffflfiKW^^V^^t^iifflt^tg-e*??), 40 
[0 0 4 4] 

mm<Dmm] sx±(^x^iz. 

y^u^/KDC S P}c*5T*1-gCSS^«r»«-r'5^^ hSr^^ 
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C S P $r-7lf-^- K-^*l®-t-?)^W^e« ^ [6l± 

tmrnc s psco^^flj^«srtti^-C'# 5. 

[|2lffi©1Bi*s^ittttB] 

[01] ^^mn'm 1 wiii(i©jKii»C'^tJ5iit^«c36fi 

[0 2 ] :^%m<DW, 1 0*16©Jgflg}C'£Si5?.ii^^5${ils:g« 
[0 3] 0 2^c^-t-xm^e:iggl,^T^ft)^^S;$:%?^<^lll 

iait;^&w-«?ii<^^i-»fS1iit0T'fe 5o 

[0 5] :^^m<r>mz.m.<Dmm(r>mm\z^t>^^^^ 

[0 7] t2^5l5cDi)^##:^»(OMjt:^j*<O-0SJSrXm)«{c: 
^-r»fffi1»Jt0T-*)So 

[081 0 7^w;^•t■xS^c:ig£^^■c^T*^^^5^i§5fecoi^£^fl^ 
S«©iS5t*}feO-«^SrXSIifc^-t-»fB«it0-efe 

[^^(Dfttl^l 

11 vya^'Ste 

13- -^gijfeii^s - . r - - ■ 

14 -mH-vrw^-' 

1 5 ^mm 

1 6 V— Kg 

17. 19, 19 0 \y'y:^ V 

1 8. wia^s 

2 0 ^4^^^;^ b 

2 1 ^imm 

2 2 

2 3 ^— 

3 0 Cu^;^h 

3 1 y^yrg 

4 0 tsjp: 

5 O 

2 0 0 h 
2 2 0 
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(51) Int. CI. 7 fiSlJiS-i- . F I r-va-h^ (#%) 

H 0 1 L 21/92 6 0 3 D 

6 0 4H 



F^ — 5F033 HH07 HHll HH12 HH13 HH14 
HH17 HH18 HH23 JJ07 JJU 
JJ12 JJ13 JJ14 JJ17 JJ18 
JJ23 KK07 KK08 KKll KK12 
KK13 KK14 KK17 KK18 KK23 
MMDS MM17 NN30 PP15 PP27 
QQ09 QQll QQ14 QQ19 QQ27 
QQ30 QQ31 QQ37 QQ46 QQ73 
QQ75 RR06 RR21 RR22 RR27 
SS15 W07 XX14 XX33 XX34 
5F061 AAOl BA07 CA21 CB13 
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